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1.0 INTRODUCTION 
 
In accordance with Revision 1 of the Generic Quality Assurance Project Plan (QAPP) 
dated August 7, 2013, and the Site Specific QAPP Addendum B-1, Revision 00 
(SSQAPP) dated November 26, 2014, Mid-Atlantic Associates, Inc. (Mid-Atlantic) has 
prepared this Limited Environmental Site Assessment Report for the Mel-Burn Laundry & 
Dry-Cleaning Service (Mel-Burn) site located at 244 East Main Street, Havelock, North 
Carolina (Drawing 1.1).  
 
The site consists of one rectangular-shaped parcel of land totaling approximately 0.24 acres 
and recorded as Parcel ID Number 6-062-004 by the Craven County Tax Administrator’s 
Office. The parcel is zoned COMM (General Commercial Use) by the Craven County 
Planning Department. The site is improved with one approximately 3,400 square-foot dry-
cleaning facility. Additional site improvements include asphalt parking areas, landscaped 
areas and concrete sidewalks. At the time of the site inspection, the site was operating as 
Mel-Burn Laundry & Dry-Cleaning Service. Based on interview information and historical 
documents, it appears the present-day facility has operated as a dry-cleaning facility since 
its construction in 1945. The current owner-occupant, Mr. Pete Naik, reported that he 
purchased the property in 1984 and since that time the plant has used petroleum solvents 
to dry-clean. To his memory, petroleum dry-cleaning equipment was also used at the plant 
prior to his purchase of the property. A petroleum solvent dry-cleaning UST located under a 
wood shed attached to the northwest side of the building was formerly used to supply 
petroleum solvent to the dry-cleaning machine (Drawing 1.2). A fill port marks the location 
of the UST, and Mr. Naik reported that the tank was 150 gallons in size. Currently, a 55-
gallon drum of petroleum dry-cleaning solvent is used to supply the dry-cleaning machine.   
 
This Phase II ESA work was conducted based on the findings of a Phase I Environmental 
Site Assessment (PESA) completed by Mid-Atlantic on July 21, 2014 for the Mel-Burn site. 
The PESA identified the following recognized environmental conditions (RECs) 
associated with the site:   
 

• The current and historical operation of the subject site as a dry-cleaning facility 
with known releases and disposal of petroleum-saturated dry-cleaning waste; and 

• The documented heating oil release at the south adjacent 246 East Main Street 
property (Annunciation Catholic School).  

 
After the Phase I ESA was completed, Mid-Atlantic visited the site again to locate potential 
boring locations for the SSQAPP. Mr. Naik identified the location of a former heating oil 
UST located under the rear (southwest side) of the building that was used to fuel a former 
boiler (Drawing 1.2). Mr. Naik reported that the heating oil UST has not been used for the 
last 15 to 20 years, since the boiler fuel supply was changed to fuel oil from a 550-gallon 
fuel oil AST.  
 
The SSQAPP was developed, and this site assessment was completed, to determine if 
the RECs identified in the July 21, 2014 Phase I ESA had adversely impacted the site. 
The objective of this assessment was to determine if contaminants of concern were 
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present at the Mel-Burn site at levels that would be an impediment to future sale or 
redevelopment of the property. Based on these initial results, it appears that soil and 
groundwater contaminants are present with concentrations in excess of the North 
Carolina action levels for soil, state groundwater standards and the state vapor intrusion 
groundwater screening levels. The presence of these contaminants could impede the 
redevelopment without some type of corrective actions, institutional controls and/or 
engineering controls. 
 
 
2.0 SUMMARY OF FIELD ACTIVITIES 
 
Before Mid-Atlantic fieldwork was initiated, Ground Penetrating Radar (GPR) and 
traditional locating methods were used by Southeastern Locating Services, LLC (SLS) to 
search for underground supply lines for dry-cleaning equipment, the location and 
orientation of the inactive dry-cleaning UST and  inactive heating oil UST, and to locate 
underground private utility service lines. The supply lines appeared to be entering the 
building from a grassed area on the northwest side of the building. SLS then excavated 
shallow holes with hand shovels to reveal the underground delivery line, which was 
approximately 7 inches below land surface (BLS) near the building and 10 inches BLS 
closest to the UST. While digging, petroleum contaminated soils were discovered within a 
few inches of land surface and emitted petroleum odor. The inactive dry-cleaning UST is 
located under the shed and based on the GPR results does not appear to extend past the 
shed walls. The approximate location of this UST is shown on Drawing 1.2. The inactive 
heating oil UST is located under a cinder block addition to the dry-cleaner and extends out 
about one foot into the alleyway on the west side of the building. Based on the GPR signals, 
the tank is approximately four feet wide.   
 
Underground service lines connect the dry-cleaner building to sewer, water and natural gas 
utilities. The private sewer line connects to the building on the southwest side. The water 
line connects to the building on the northeast corner, near East Main Street. Natural gas 
lines parallel the building on the northwest and southeast sides and connect to the Catholic 
school buildings and possibly the adjacent Main Street Self Storage business located on 
the northern adjacent property.   

Mid-Atlantic completed soil and groundwater sampling activities on January 20, 21 and 29, 
2015. Soil samples were collected on January 20,, 2015 from borings installed for both soil 
testing and installation of groundwater monitoring wells. Groundwater sampling activities 
were completed on January 21 and 29, 2015. At boring and well locations where visual 
evidence of soil and water contamination was apparent, investigation-derived waste (IDW) 
consisting of soil cuttings and purge water were containerized in 55-gallon drums for waste 
profiling, transport, and disposal. The soil cuttings and purge water wastes were accepted 
for non-hazardous disposal by Clearfield MMG, Inc., a waste contractor based in 
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Chesapeake, Virginia and permitted by the North Carolina DWM. Clearfield MMG picked 
up the drums on March 26, 2015 and delivered the waste drums to their Chesapeake, 
Virginia facility for disposal. Waste handling and disposal documentation is included in 
Appendix A.     

2.1 Soil Sampling Activities 

 
On January 20, 2015, Mid-Atlantic mobilized to the site to oversee the advancement of five 
soil borings and installation of four groundwater monitoring wells. Soil boring and monitoring 
well installation services (Section 2.2) were provided by Probe Technology, Inc. (PTI) of 
Concord, North Carolina.  
 
Soil Boring Locations 
 
Sampling locations were selected to assess soil and groundwater quality at the following 
areas of concern (AOC). The AOCs were specified in the February 3, 2014 SSQAPP and 
shown on Drawing 1.2. Soil samples for textural classification and headspace screening 
were obtained from one stand-alone boring and four monitoring wells installed on the 
subject site.  
 

• Two soil borings (SB-1, SB-4), one groundwater monitoring well (TMW-1), two soil 
samples and one groundwater sample were collected at area of concern number 
one (AOC 1), the inactive petroleum dry-cleaning UST on the northwest side of the 
building near the shed; 

 

• One soil boring (SB-3), one groundwater monitoring well (TMW-3) one soil sample 
and one groundwater sample were collected at AOC 2, near the dry-cleaning 
equipment and former petroleum solvent delivery line where it enters the dry 
cleaner building; 
 

• One soil boring (SB-4) and one associated soil sample in the former location of 
stained soil (AOC 3) as indicated in the July 2014 Phase I ESA; and,  

 

• Two soil borings (SB-2, SB-5), two groundwater monitoring wells (TMW-2, TMW-
5), two soil samples and two groundwater sample were collected at and near AOC 
4, the inactive fuel oil UST located under the west side of the building.  

 
Soil Sampling and Screening Procedure 
 
Using a GeoProbe “macrocore” sampling device and direct push technology (DPT), 
continuous soil samples were collected at each soil boring and scanned for the presence 
of volatile organic compounds (VOCs) using a toxic vapor analyzer (TVA), equipped with a 
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flame ionization detector (FID). Mid-Atlantic observed field indicators of contamination 
and/or elevated TVA readings (>10 parts per million (ppm)) for the FID from 4 of the 5 
boring locations. Elevated TVA readings of >100 ppm were measured in soils at the 4 
locations, at the borings and depths noted below: 
 

SB-1 (5 to 15 ft. BLS); 
SB-3 (2.5 to 14 ft. BLS); 
SB-4 (0 to 5 ft. BLS); and, 
SB-5 (10 to 15 ft. BLS) 

 
These depths include the water table and capillary fringe zone, identified below the site at 
depths of approximately 8.1 to 9 feet BLS. Boring Logs (Appendix B) note the FID readings 
recorded by Mid-Atlantic personnel as drilling progressed. The highest FID readings were 
encountered in boring SB-1 located adjacent to the petroleum solvent dry-cleaning UST. 
Starting at 5 feet BLS, the readings ranged from 763 parts per million (ppm) to 1.5% (15,000 
ppm) total VOCs. The most contaminated surface soils, in terms of FID readings, were 
collected from 0 to 5 feet BLS at SB-4 where the FID readings ranged from 1706 ppm to 
2557 ppm.  
 
The soil samples collected from the depth in the unsaturated zone that had the highest FID 
readings were typically chosen for laboratory analysis. In general, the lithology at the site 
consists of gray fine sandy clay at the surface underlain by silty fine sand with some sandy 
clay and fine sand horizons. The deeper borings were extended to 15 feet BLS. Soil boring 
logs are provided in Appendix B. 
 
A total of six soil samples were collected from the subject site for laboratory analysis, 
including five grab primary samples and one grab duplicate sample. New nitrile gloves were 
worn during the collection of each sample, and samples selected for laboratory submittal  
were placed into laboratory-supplied bottles. Samples were then packed into an ice-filled 
cooler and shipped under chain-of-custody to Prism Laboratories, Inc. (Prism) in Charlotte, 
North Carolina. All the grab samples and the one duplicate grab sample was submitted for 
analysis of volatile organic compounds (VOCs) according to EPA method 8260B. Grab 
samples SB-1 to SB-5 were also tested for semi-volatile organic compounds (Semi-VOCs) 
according to EPA method 8270D. The tests completed were in accordance with the 
SSQAPP. 
 
One duplicate soil sample (Dup-1) was collected from soil sample location SB-2 (5-7.5’). 
The sample was collected by splitting recovered soils into jars planned for the primary 
sample and duplicate sample. Further information is presented in Section 4.2.1.    
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2.2 Groundwater Sampling Activities 

 
On January 20, 2015, PTI under Mid-Atlantic’s supervision, constructed four temporary 
monitoring wells on the subject property (TMW-1, TMW-2, TMW-3 and TMW-5), and then 
converted the temporary wells to permanent wells after field indications of contaminated 
soil and groundwater were encountered. The monitoring wells were installed to address 
the four AOCs noted in Section 2.1.  The locations of the monitoring wells are shown on 
Drawing 1.2. The temporary wells were constructed using 1-inch diameter Schedule 40 
PVC casing and slotted well screen installed in a borehole approximately 3 inches in 
diameter. The intake interval for the well (i.e. slotted well screen) was installed such that 
the well screen bracketed the water table at the time of construction. Original plans called 
for installation of temporary monitoring wells without well covers, so PTI did not have 
flushmount well vaults available at the time of drilling on January 20, 2015. Instead, PTI 
purchased “male” type sewer cleanout covers and grouted them in place temporarily. On 
January 29, 2015, Mr. Gary Fischer of Mid-Atlantic1, removed the temporary sewer clean 
out covers and installed flushmount well vaults. Well construction details for the 
monitoring wells are summarized in Table 2.1 and documented on the well construction 
records included in Appendix C. 
 
Mid-Atlantic personnel surveyed the top of casing (TOC) elevations relative to a 
temporary benchmark of 100 feet above mean sea level (MSL). Mid-Atlantic first 
measured depth to groundwater in the monitoring wells approximately 16 hours after they 
were developed on January 21, 2015, which allowed for groundwater levels to return to 
static conditions (Table 2.1). Groundwater depths were measured again on January 29, 
2015 when Mid-Atlantic returned to the site to complete construction of the flush-mount 
wellheads and to sample three of the four wells (discussed in the last paragraph of this 
section).  Depth to groundwater measured on January 29, 2015 ranged from 8.05 to 8.89 
feet below TOC. The top of each well casing was constructed approximately 1 to 2 inches 
BLS to provide for installation of the flushmount well cover. Using the survey elevations and 
water level measurements from January 29, 2015, an estimated groundwater elevation 
contour map was prepared for the site and is provided as Drawing 2.1. As shown, the 
estimated groundwater flow direction at the site was determined to be southwest, generally 
towards a perennial stream and marsh labelled “East Prong” (Drawing 1.1).  
 
Upon completion, the wells were developed using new, disposable polyethylene bailers. The 
Mid-Atlantic technician observed a typical petroleum sheen on purge water placed in a 
bucket from developing temporary wells TMW-1, TMW-3 and TMW-5. Therefore, it was 
decided to convert the wells into permanent wells and wait to sample the three wells at a 
later date if a measurable thickness of free product was not identified. A groundwater sample 

                                                           
1 North Carolina Certified Well Driller No. 3339-A.  
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was collected from TMW-22 on January 21, 2015, and this well was also converted to a 
permanent well. Mid-Atlantic returned to the site on January 29, 2015 and gauged the four 
wells with an oil-water interface probe. No measurable thickness of free product was noted 
and groundwater samples were collected from TMW-1, TMW-3 and TMW-5. For sampling, 
equipment included new polyethylene tubing, silicone tubing and a peristaltic pump. 
Sampling was completed using the low flow method and water quality measurements were 
obtained during purging including pH, specific conductance, temperature and turbidity. Field 
data sheets from groundwater sampling are included as Appendix D. Groundwater from 
wells TMW-2 and TMW-3 showed the least turbidity and towards the end of purging yielded 
generally clear samples that had stabilized readings of less than 19 Nephelometric Turbidity 
Units (NTU). Water from well TMW-5 was more turbid, yielding water with 87.2 NTU and 50 
NTU after 21 and 24 minutes of purging, respectively. The turbidity was greatest at TMW-1, 
where groundwater cleared up to 204 NTU and 151 NTU after 21 and 24 minutes of purging, 
respectively. On January 29, 2015, Mid-Atlantic staff described the petroleum odor 
associated with the purge water from the wells as minor (TMW-5), fairly strong (TMW-1) and 
strong (TMW-3). Non-measurable petroleum sheens were observed on purge water from 
TMW-3 and TMW-5, with the TMW-5 sheen being described as “very light”.  
 
Mid-Atlantic filled pre-cleaned containers provided by the laboratory for the designated tests. 
After filling, groundwater samples were placed into an ice-filled cooler and shipped under 
chain-of-custody to Prism. Quality assurance/quality control samples (QA/QC) collected on 
January 21, 2015 included a trip blank and on January 29, 2015 included a duplicate sample 
from TMW-1, an equipment rinse blank and a trip blank. Laboratory testing of groundwater 
samples was completed in accordance with the SSQAPP. The groundwater samples, 
including the QA/QC samples, were analyzed for VOCs according to EPA Method 8260B. 
The primary groundwater samples (not the QA/QC samples) from TMW-1, TMW-2, TMW-3 
and TMW-5 were also tested for semi-VOCs by EPA Method 8270D.  
 
 
SUMMARY OF LABORATORY TEST RESULTS 
 
The laboratory analytical report and chain-of-custody records for the soil and groundwater 
samples collected at the site are provided in Appendix E. Tables included in this report for 
soil and groundwater samples (Tables 3.1 and 3.2) summarize only the soil and 
groundwater samples that exhibited chemical constituent concentrations at detectable 
levels.   
 
 
 
 

                                                           
2 The groundwater sample from TMW-2 was labelled “SB-2” on the chain of custody and in the laboratory 
report.  
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Soil Sample Results 
 
As documented in Table 3.1 soil samples from borings SB-2, SB-3, SB-4 and SB-5 exhibited 
constituents at concentrations equal to or above one or more maximum soil contaminant 
concentrations (MSCCs) established by the Division of Waste Management (DWM), 
NCDENR for UST sites. The subject site used USTs to store petroleum dry-cleaning solvent 
and heating oil as noted earlier. The MSCCs are action levels associated with the protection 
of groundwater (identified as “Soil to Groundwater” (STG) by the DWM) from migrating 
contaminants, and health-based action levels for the protection of human populations in 
residential and industrial/commercial settings. The STG action levels are typically the most 
stringent, however for selected low mobility semi-VOCs the residential MSCC is higher. Few 
contaminants (1,2,4-trimethylbenzene (1,2,4-TMB), 1-methylnaphthalene (1-MN) and/or 
naphthalene) were exhibited in soil samples SB-2 and SB-5 at concentrations above the 
STG MSCCs. Several contaminants (six) were exhibited in soil samples SB-3 and SB-4 at 
concentrations above the STG MSCCs (Table 3.1). While the concentrations were exhibited 
above the STG MSCCs, the detected levels were below the established health-based 
residential and industrial/commercial MSCCs. Soil Boring SB-3 was drilled on the northwest 
side of the building near where the underground petroleum solvent delivery line enters the 
building. Soil boring SB-4 was drilled on the northeast side of the petroleum solvent UST, 
also near the delivery line, and in the location of where we previously noted stained soil 
(AOC 3). The petroleum dry-cleaning solvent UST was identified as AOC 2 in the SSQAPP 
and Section 2.1.    
 
Mid-Atlantic observed moderate to strong petroleum odors and stained soil in both near-
surface and deeper soils in the area of the delivery line and to the northeast of the petroleum 
dry-cleaning solvent UST. The boring logs in Appendix B indicate the high FID readings 
measured from soils collected during drilling of the borings in AOC 2 and 3. The highest FID 
readings were measured in SB-1; however, the depths that produced the samples appear 
to be located within the capillary fringe of the water table.  
 
Some of the laboratory samples required dilution by the laboratory so the results would fall 
within the instrument calibration range for the semi-VOC analysis (EPA Method 8270D). 
These samples include SB-2 and SB-4. For all the EPA Method 8270D tests, the lowest 
detection limit that could be achieved by the laboratory for 1-methylnaphthalene in undiluted 
samples was 0.075 mg/Kg, which is above the STG MSCC of 0.004 mg/Kg.     
 
The constituents detected in the soil samples appear related to petroleum, except for 
tetrachloroethylene (also known as perchloroethylene (PCE)) which was exhibited in soil 
sample SB-5. The exhibited concentration was low (0.0051 mg/kg) and below the STG 
MSCC of 0.0074 mg/kg. However, PCE was exhibited in a groundwater sample collected 
from this location.  
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Summary:  Soil is present at the site with contaminant concentrations in excess of the Soil 
to Water MSCCs for petroleum-related compounds. However, the exhibited concentrations 
are below the established health-based action levels for Residential and 
Industrial/Commercial settings. Drawing 3.2 depicts the estimated extent of soil at the site 
with concentrations in excess of the DWM STG MSCCs.  
 
 
Groundwater Sample Results 
 
The groundwater sample laboratory results were compared to the NCGQS in order to 
evaluate the site for potential groundwater contamination. Constituents were detected 
above the laboratory method detection limits (MDL) in each sample; the majority of which 
are associated with petroleum. Contaminants associated with PCE, or chemicals produced 
from the natural breakdown of PCE, were discovered in groundwater samples from TMW-2 
and TMW-5. The current property and business owner (Mr. Pete Naik) stated that petroleum 
solvent has been used for dry-cleaning since at least 1984 when he purchased the business 
and property. Mr. Naik indicated that, to the best of his memory, a petroleum solvent dry-
cleaning machine was in place when he purchased the business. The Craven County Tax 
Office lists the construction date for the building as 1945. Therefore, a PCE dry-cleaning 
machine could have been used in the past prior to Mr. Naik’s ownership in 1984.   
 
Petroleum-related constituents at concentrations above the State standards were exhibited 
in groundwater samples collected at the four monitoring wells and the duplicate samples. 
Groundwater contaminants are highest at well TMW-3, located adjacent to where the 
underground delivery line enters the building. Five constituents (Table 3.2) were exhibited 
in groundwater sample TMW-3 at concentrations above applicable groundwater standards, 
including three VOCs (4-isopropyltoluene, naphthalene, 1,2,4-trimethylbenzene (1,2,4-
TMB)) and two semi-VOCs (1-methylnaphthalene and naphthalene3).  
 
Contaminants associated with PCE or from the natural breakdown of dry-cleaning 
constituents were discovered in groundwater samples collected from near the inactive 
heating oil UST (TMW-2 and TMW-5) on the hydraulically down-gradient side of the dry-
cleaner business based on review of the groundwater table elevation contour map (Drawing 
2.1).  The highest concentration of PCE was measured in groundwater sample TMW-5 (16 
µg/L). The concentration of PCE detected at TMW-5 is less than the Groundwater Vapor 
Intrusion Screening Level for non-residential settings. Under reducing conditions, PCE may 
degrade into trichloroethylene (TCE), followed by cis-1,2-dichloroethylene (cis-1,2-DCE), 
followed by vinyl chloride and finally, ethene. The earlier degradation compounds TCE and 
cis-1,2-DCE were not exhibited in samples TMW-2 or TMW-5 above detection limits. The 

                                                           
3 Naphthalene is a compound that is detected by both the VOC (EPA Method 8260B) and semi-VOC 
(EPA Method 8270D) tests.  
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degradation compound cis-1,2-DCE was exhibited at low concentrations below the NCGQS 
(1 to 2 µg/L) in groundwater samples TMW-1 and TWM-5. However, PCE and the other 
degradation compounds were not detected. The presence of vinyl chloride in the TMW-5 
groundwater sample may suggest an older, historic release of PCE prior to use of petroleum 
solvents to clean garments. 
 
Five constituents were detected in groundwater at concentrations above the groundwater 
screening level for residential vapor intrusion established by the Inactive Hazardous Sites 
Branch (IHSB) of the DWM. These compounds included 1,2,4-TMB in groundwater samples 
TMW-1, TMW-2, TMW-3 and TMW-4; naphthalene and total xylenes in groundwater sample 
TMW-3 and PCE in groundwater sample TMW-5. Applicable concentrations listed in the 
vapor intrusion screening table are listed in Table 3.2. 
 
Two VOC contaminants were detected at concentrations above the IHSB groundwater 
screening levels for non-residential vapor intrusion. In groundwater sample TMW-3, 
naphthalene and 1,2,4-TMB were exhibited above the screening levels. In groundwater 
samples TMW-1 and TMW-5 the concentrations of 1,2,4-TMB were also above the 
screening levels. Applicable concentrations listed in the vapor intrusion screening table are 
listed in Table 3.2.  
 
  
4.0 QUALITY ASSURANCE  
 
The QAPP and the Addendum set forth the procedures and methods for data collection, and 
defined the specific procedures and adjustments necessary to maintain data quality to 
support the project decision.  The Phase II ESA required both field and laboratory checks to 
monitor conformance to project quality limits.  

4.1 Property-Specific Corrective Actions  

 
The investigation field methods were reviewed during the data verification audit discussed 
in the next paragraph. The field methods used were consistent with the EPA guidelines 
included in Appendices D and E of the QAPP (note that the SSQAPP referenced the QAPP 
for field procedures) with the following exception: 
 

• The turbidity values from purging temporary well generally exceeded 10 
Nephelometric Turbidity Units (NTU’s). Groundwater samples with less than 40 NTU 
(a threshold noted in the EPA turbidity meter guidelines) were collected from two of 
the four wells sampled (TMW-2 and TMW-3). 

 
Data verification and data validation audits were completed by Mid-Atlantic before this report 
was prepared.    
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4.2 Quality Control Parameters  

 
To assess whether quality assurance objectives for this project have been achieved, the 
following QC parameters were considered: precision, accuracy, representativeness, 
comparability, completeness and sensitivity.  

4.2.1 Precision and Accuracy  

 
As described in the QAPP, precision is evaluated using the relative percent difference (RPD) 
between an actual sample and a duplicate sample. In accordance with the Addendum, one 
duplicate soil sample, two duplicate groundwater samples, one equipment rinse blank 
sample and one trip blank sample were collected during the limited ESA activities. A 
comparison of the detected concentrations for the primary samples and their associated 
duplicate samples were made to evaluate the reproducibility of the sample results based on 
the laboratory analysis and sample collection and transportation procedures. For this 
comparison, if the duplicate or sample result is less than five (5) times the reporting limit (the 
higher of the two if they are not the same for each, which they almost always are), then the 
comparison is made by the absolute difference between the results (S-D).  For water 
samples, if this difference is less than the magnitude of the (higher) reporting limit, precision 
is considered “acceptable.”  For soil samples, if the difference is less than twice the 
magnitude of the (higher) reporting limit, precision is considered “acceptable.”  If these 
differences are within two (2) times the “acceptable” limits, they are considered “slightly high” 
(anything beyond that would be considered “high”).  If both sample and duplicate results are 
greater than five (5) times the reporting limit (the higher of the two RLs, if they are not the 
same), then precision is assessed by the %RPD (difference in results divided by the average 
of the two results X 100). Results of <35% RPD indicates precision is “good/acceptable”, 
results >35% but < 50% indicate precision is “slightly high”, while results of >50% indicate 
precision is considered “high”.  
 
Based on the data qualifiers provided by the laboratory and on the sample/sample duplicate 
comparison described above, data will be categorized as fully quantified, qualified, or 
unusable.  Unusable data will not be utilized in the project decision process. 
 
Contaminants were not detected in the primary soil sample or its duplicate sample, therefore 
a comparison cannot be made (Table 4.1). The results of the comparisons for the two 
duplicate groundwater sample pairs are listed in Table 4.2A and Table 4.2B. The 
groundwater samples listed in Table 4.2A were tested for VOCs by EPA Method 8260B 
while the samples listed in Table 4.2B were tested for VOCs by EPA Method 8260B and 
semi-VOCs by EPA Method 8270. The Precision was determined to be “good/acceptable” 
for all analytes detected in the duplicate groundwater sample collected from TMW-2 except 
for methylene chloride which was “high” (Table 4.2A). Precision was determined to be 
“good/acceptable” for all analytes detected in the duplicate sample from TW-1 (Table 4.2B).  
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Accuracy is evaluated using a percent recovery measured in spiked and unspiked samples.  
Accuracy is a function of the laboratory method, and parameters regarding accuracy are 
included in the lab report provided by the laboratory.  

4.2.2 Representativeness  

 
Mid-Atlantic has evaluated the representativeness of the limited ESA activities to document 
the degree to which the sample data accurately and precisely represents a characteristic of 
a population, parameter variations at a sampling point, or an environmental condition. 
Review of field methods and procedures indicated that sample collection, handling and 
transportation were conducted in accordance with the QAPP and Addendum. Review of 
analytical results indicates that the analytical data is generally uniform and consistent 
between sampling points.  

4.2.3 Completeness  

 
Soil: A total of six soil samples4 were collected for analysis of VOCs (6 samples) and semi-
VOCs (5 samples).   
 
For the laboratory analyses, the SSQAPP specified analyses of 6 samples for VOCs 
(including testing of 1 duplicate soil sample for VOCs) and 5 samples for semi-VOCs. 
Therefore, completeness for VOC testing was 100% for both VOCs and semi-VOCs.  
 
Groundwater: A total of 9 water samples5 were collected for analysis of VOCs (9 samples) 
and semi-VOCs (5 samples).  
 
For the laboratory analyses, the SSQAPP specified analyses of 7 samples for VOCs 
(including testing of 1 duplicate groundwater sample, 1 trip blank and 1 equipment rinse 
blank) and 5 samples for semi-VOCs (including testing of 1 duplicate groundwater sample). 
The actual number of VOC analyses was more than 100% because two trip blanks were 
needed since groundwater samples were collected on two different dates. On the first date, 
January 21, 2015, a petroleum sheen was encountered in purge water and it was thought 
that three of the four wells may contain a measurable thickness of free product. On January 
29, 2015, a measurable thickness of free product was not identified and the remaining wells 
were sampled.  Completeness for VOC testing was 128% and for semi-VOCs it was 100%.  
 
 

                                                           
4 Including one duplicate soil sample from boring SB-2. 
5 Including two duplicate groundwater samples from TMW-1 and TMW-2, an Equipment Rinse Blank and 
two Trip Blanks. 



Phase II Environmental Site Assessment Report July 16, 2015 
Mel-Burn Laundry & Dry-Cleaning Service  Page 12 
244 East Main Street 
Havelock, North Carolina 
 

 

4.2.4 Comparability  

 
To produce comparable data, the units specified for analytical results obtained during the 
field activities are consistent throughout this project, except the soil samples are listed in the 
laboratory report and soil tables in units of milligrams per kilogram (mg/Kg) while the 
groundwater sample units in the laboratory report and table (Table 3.2) are in micrograms 
per Liter (ug/L). The soil and water units used in the report tables are similar to the units 
included in the State tables that are used for comparison.  Standardized analytical methods 
have been used for each parameter.  
 
 

4.2.5 Sensitivity  

 
Laboratory quantitation limits (reporting limit and/or MDL) for soils were sufficient to report 
concentrations below the action levels in undiluted samples, except for 1-
methylnaphthalene, a semi-VOC constituent that is a polynuclear aromatic hydrocarbon 
(PAH). The semi-VOC 1-methylnaphthalene has a soil to water MSCC of 0.004 mg/kg, 
below the MDL of 0.075 mg/kg. The MDL reflects the minimum detection limit that was 
achievable at the laboratory with the sample matrix. 
 
Laboratory quantitation limits (reporting limit and/or MDL) for groundwater in undiluted 
samples were sufficient to report potential COC concentrations in groundwater below the 
action levels, except for the semi-VOC test (EPA 8270D) analyte 1-methylnaphthalene. The 
detection limit was 2.4 µg/L while the interim maximum allowable concentration (IMAC) is 1 
µg/L. The analyte 1-methylnaphthalene is a PAH compound that has a very low action level.  
North Carolina regulations do not consider a compound above the NCGQS unless it is 
detected above the laboratory reporting limit, which is set at a higher level than the MDL.  

4.3 Laboratory Data Evaluation  

 
The laboratory completed validation and verification of laboratory processes and data, and 
delivered a laboratory report to the Mid-Atlantic Project Manager. The laboratory report and 
the QC information contained therein documents compliance to the QAPP.  
 
The following qualifiers were used by the contract laboratory in this report when presenting 
data for the limited ESA samples and QA/QC samples collected by Mid-Atlantic6:  
 
 
 

                                                           
6 Qualifiers assigned to laboratory control samples and laboratory QA/QC samples are not listed.  
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Qualifiers for Soil Samples: 
 
“BRL” - Below Reporting Limit. 
“CVL” - CCV result is below the control limits. LCS recovery within the limits. Analyte not 
detected in the sample. No further action taken. 
 “E” - Estimated concentration above the calibration range. 
“IH” - Internal standard response below the QC limit. Analyte reported with possible high 
bias. 
“IN” - Low Internal Standard response. Compound not detected. No further action taken. 
“J” - Detected but below the Reporting Limit; therefore, result is an estimated 
concentration (CLP J-Flag). 
“LH” - High LCS recovery. Analyte not detected in the sample(s). No further action taken. 
“MDL” - Method Detection Limit. 
“*” - Results reported to the reporting limit. All other results are reported to the MDL with 
values between MDL and reporting limit indicated with a J. 
 
Qualifiers for Groundwater Samples: 
 
“BRL”, “MDL”, and “J” – Same descriptions as above for soil samples. 
 
Data usability determination is also a part of data evaluation. After data validity has been 
assessed, that is, the analytical data has been reviewed and qualifier codes have been 
applied, these data were individually identified and assessed for usability. Sample data (both 
with and without qualifier codes) may be generally spoken of as either qualitative (Level A), 
quantitative (Level B), or unusable.  Obviously, within any matrix it is likely certain samples 
may have parameters that require qualifier codes.  A discussion of these qualifier codes for 
each level is provided below. 

4.3.1 Qualitative Data – Level A  

 
Qualitative data are often referred to as Level A data.  All screening data is considered Level 
A data. Screening data may not be considered as Level B data, and cannot be used to make 
site management decisions.  Data in this level also include “J” coded data.  These data are 
considered to be an estimated quantity, i.e., a presence or absence value. Data having been 
given a “J” code were not automatically classified as qualitative data only; these data were 
considered as Level B (quantitative) data depending on bias, and were evaluated on a case 
by case basis. Data reported with a “BRL” code can also be classified as Level B data 
provided the detection limit was not above an applicable regulatory action level for that 
analyte. All field-screening and field-instrument-derived data was accepted as Level A. 
These data were not considered for inclusion as Level B data and will not be used to make 
site decisions. These data include FID and PID data collected during soil core screening. All 
analytical data received as part of the analytical package for this site were accepted as Level 
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A data.   

4.3.2  Quantitative Data – Level B  

 
Data at this level are referred to as Level B data.  Only data meeting all field and analytical 
data usability requirements may be classified as Level B data.  This means all quality 
assurance parameters have been satisfied, including quality control and quality 
assessment.  Only data that were found to be analytically valid and passed all criteria for 
Level A were considered for classification at Level B.  These data are considered definitive 
and may be used for any purpose.    
 
In reviewing the laboratory results, one soil sample (SB-5, 2.5’-5’) had several analytes 
reported as detections with “J” data qualifiers, indicating the reported value is an estimate 
reported within the 95% confidence interval. These compounds were detected above the 
MDL, but below the reporting limit or “RL”. The MDL is the lowest concentration at which an 
analyte can be detected in a sample by the particular laboratory method used.  “Detected” 
indicates that the analyte can be distinguished from the blank with reasonable certainty.  The 
reporting limit (also called practical quantitation limit, or PQL) is approximately five times the 
MDL or the lower calibration standard, whichever is higher.  Results above the report limit 
can be distinguished from the blank and fall within applicable standard curves.  For the 
purposes of this assessment, all “J” qualified data are considered acceptable for making site 
management decisions as these data are not the sole determinant of “clean.” These data 
are accepted as Level B data, and such qualified data has been considered against 
applicable action levels in evaluating extent of impacts.  
 
5.0 CONCLUSIONS 
 
The objective of this assessment was to determine if contaminants of concern were 
present at the subject site at levels that may be an impediment to future redevelopment. 
Mid-Atlantic offers the following conclusions based on the results of this assessment as 
they pertain to redevelopment: 
 

• Several constituents were exhibited in soil samples SB-3 and SB-4 collected from 
locations adjacent to the petroleum cleaning solvent UST and delivery line. The 
detected concentrations are above the Soil to Water MSCC established by the 
DWM. However, the concentrations are below the health-based residential and 
industrial/commercial MSCCs.  

• Petroleum-related constituents were detected in the soil samples except for a low 
concentration of PCE in soil sample SB-5, collected from near the heating oil UST;  

• Several contaminants were detected in groundwater and most appear petroleum-
related, including 4-isopropyltoluene, naphthalene and 1,2,4-TMB; 
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• PCE and/or its biodegradation products cis-1,2-dichloroethene (cis-1,2-DCE) and 
vinyl chloride were exhibited in groundwater samples TMW-2 and TMW-5 at 
concentrations above North Carolina’s groundwater standards. The sample 
locations are located hydraulically downgradient of the currently inactive 
petroleum dry-cleaning solvent UST and the existing petroleum solvent dry-
cleaning machine. The property owner indicated that petroleum solvent has been 
used to clean clothes since approximately 1984; however dry-cleaning solvent 
may have been used during the early days of site operation (the building was 
constructed in 1945); 

• The petroleum-related compounds 1,2,4-TMB, naphthalene, total xylenes and the 
chlorinated dry-cleaning solvent compound PCE were detected  in groundwater 
above the groundwater screening level for residential vapor intrusion established 
by the IHSB of the DWM;  

• The petroleum-related compounds 1,2,4-TMB and naphthalene were detected 
above the groundwater screening concentration for non-residential vapor intrusion 
(established by the IHSB); and,  

• The lateral and vertical extent of the groundwater contaminant plume is not 
defined.  
 

Based on the data collected to date, contaminants of concern are present at the subject 
site that could be an impediment, depending on the type of redevelopment planned. 
Vapor intrusion may also represent a concern to the subject site building and buildings 
located on adjacent properties. The adjacent buildings include an indoor self-storage 
facility, two thrift shops and a Catholic school. The Catholic school building is located 
approximately 100 feet southwest of the subject site at a hydraulically downgradient 
location.   
 
Since groundwater quality at the site has been impacted at concentrations in excess of 
North Carolina Groundwater standards, Mid-Atlantic recommends a copy of this report be 
provided to the UST Section of the DWM.  
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